Attenuation of mitochondrial unfolded protein response is associated with hepatic dysfunction in septic rats.
This study was conducted to reveal if the mitochondrial unfolded protein response (mtUPR), a conserved mitochondrial-nuclear communication mechanism, plays a critical role in the protein quality control system to cope with damaged protein during sepsis. Sepsis was induced by cecal ligation and puncture (CLP) in Sprague-Dawley rats. The efficiency of mtUPR was evaluated by measuring the transcriptional factors (CCAAT/enhancer-binder protein homologous protein [CHOP] and CCAAT/enhancer-binder protein-β) and chaperones (heat shock protein 60 [Hsp60] and Hsp10) expression in response to hepatic mitochondrial oxidized proteins (carbonylated proteins, car-proteins) and multi-ubiquitinated proteins (ub-proteins). The results showed that car-proteins and ub-proteins were significantly increased at 9 and 18 h after CLP. In addition, serum glutamic-oxaloacetic transaminase and glutamic-pyruvic transaminase were significantly positively correlated with mitochondrial car-proteins and ub-proteins and negatively with intramitochondrial adenosine triphosphate. The expression of mitochondrial Hsp60 and Hsp10 decreased notably during the progression of sepsis, implying that failure of mtUPR occurred in the late septic liver. Interestingly, we evaluated the ratio of mitochondrial Hsp60/Hsp10 to the ub-proteins and found that both ratios were statistically lowered at the time points of 9 and 18 h in comparison with 3 and 6 h after CLP. These ratios were also significantly negatively correlated with glutamic-oxaloacetic transaminase and glutamic-pyruvic transaminase levels, suggesting that the ratios could act as an index of mtUPR failure and be a useful tool in estimating the ability of mitochondrial-nuclear communication in sepsis. In conclusion, the results indicated that mtUPR failure occurred during sepsis, and that the index of mtUPR may be a valuable measurement in assessing the severity of organ dysfunction in the clinical setting.